Fifteen bacterial isolates (1 2 streptococcal and 3 staphylococcal strains) from patients with bacterial endocarditis were screened for a variety of surface receptors, in an attempt to identify a common feature that might contribute to their ability to attach to and colonize damaged heart tissue. The bacterial receptors screened for, using a dot-blot autoradiographic procedure, included those for the Fc region of human IgG, fibrinogen, fibronectin and human Clq. Bacteria with receptors for each of the probes used could be identified, but no common receptor was present on all endocarditis-causing strains.
INTRODUCTION
The initial event in the pathogenesis of bacterial endocarditis is the attachment of bacteria to damaged heart tissue. Bacterial endocarditis can be caused by a variety of micro-organisms, e.g. streptococci, staphylococci or enterococci that have invaded the bloodstream. It is not clear whether there is some unique property of these different micro-organisms which predisposes them to colonize heart tissue. The relative frequency of a given micro-organism associated with endocarditis appears to vary within different patient populations (Lerner & Weinstein, 1966; Johnson et al., 1975; Phair & Clark, 1979) . For example, in individuals developing endocarditis after cardiac surgery, the most prevalent infecting organism is either staphylococcus epidermidis or Staphylococcus aureus (Sheagren, 1984) . In drug addicts, the major infecting organism is Staphylococcus aureus (Tuazon et al., 1975) . In contrast, in paediatric populations with bacterial endocarditis, the major infecting organisms are oral streptococci, mainly viridans Streptococcus (Kaye, 1976) .
We have previously described a sensitive Western blotting approach that enables specific receptors expressed on bacterial surfaces to be detected (Yarnall et al., 1984) . This technique was used to study the interaction of four ligands with 15 clinical isolates of bacteria recovered from patients suffering from endocarditis, in an attempt to determine whether all these bacteria share one or more receptors that might be involved in their attachment to heart tissue. Each of the strains was examined for receptors that were specific for fibronectin, fibrinogen, Clq or the Fc region of human IgG. These receptors were chosen for study because they have been reported to be expressed on certain staphylococci or streptococci, and all have been proposed as potential attachment factors for bacteria with cells or sub-cellular organelles (Pinckard et al., 1975 ; Myhre & Kronvall, 1977; Loos et al., 1978; Runehagen et al., 1981 ; Kuusela et al., 1984; Reis et al., 1984) .
.
METHODS
Bacterial strains. All strains tested (12 streptococci and 3 staphylococci) were recovered from patients with endocarditis. The strains were obtained from the Clinical Laboratories at Shands Teaching Hospital, University 
RESULTS AND DISCUSSION
The results of a typical experiment using ten bacterial isolates probed with 251-labelled fibronectin are presented in Fig. l ( a ) and the corresponding radioactive counts for the individual sample wells in Fig. 1 (b) . A comparison of these results indicates that the intensity of the spot on the autoradiograph correlates closely with the number of lZsI counts bound to the bacteria attached to the nitrocellulose. Binding was dependent on the concentration of bacteria used in the assay; non-specific binding was not significant under the experimental conditions chosen (Fig. 1 b) . A similar relationship between the intensity of the spot on an autoradiograph and the counts bound to the bacteria was observed with all of the labelled probes tested.
The experiments described above, using 251-labelled fibronectin as probe, were repeated with three other 1251-labelled ligands, viz. human Clq, fibrinogen and a probe for the Fc region of human IgG. Each of these ligands has been suggested as a potential attachment site for the adherence of bacteria to cells or sub-cellular organelles (Loos et af., 1978; Runehagen et af.,  198 1 ; Pinckard et al., 1975; Kuusela et al., 1984) . Receptors for each of the labelled probes tested were detected on some, but not all, of the strains studied. The most frequently detected receptor was the one which bound fibronectin. However, two of the streptococcal isolates did not bind detectable quantities of labelled fibronectin (Table 1) . When these two strains were tested they were not fresh isolates and it is possible that fibronectin receptors had been lost during subculture. We have monitored receptor expression on five of the isolates reported in Table 1 over a period of six to eight months and have not observed loss or acquisition of any of the receptors studied. In other studies, the loss of surface receptors during laboratory subculture has been observed (Myhre & Kronvall, 1977; Yarnall et al., 1984) . Stanislawski et al. (1985) have suggested that fibronectin can promote adherence of bacteria to cells, not only by providing attachment sites for certain pathogens, e.g. Streptococcus pyogenes, but also by inhibiting receptors for other bacteria, e.g. Escherichia coli.
The rapid dot-blotting procedure described here has enabled us to compare the expression of a variety of receptors on bacterial isolates from patients with endocarditis. We have been unable to implicate a single surface receptor that correlates with the potential of the bacteria to colonize damaged heart tissue. However, the ability to detect multiple surface receptors that can interact with host immune factors, e.g. Clq or the Fc region of human IgG, or serum proteins, e.g. fibrinogen, may suggest that multiple interaction sites can occur between bacteria and host tissue. Consequently, colonization may occur between a number of different molecular structures exposed on damaged heart tissue and the corresponding receptors on bacteria. The attachment of endocarditis strains to damaged heart tissue may be affected by a yet to be identified receptor(s), or may be due to a cumulative interaction of more than one of the receptors that we have identified on these strains.
